SUPPLEMENTARY FIGURE LEGENDS
A) DNA fragmentation assay was performed 24 hours post pH treatments, to detect apoptosis. Data showed no signs of DNA damage and laddering in the pH treated samples.
Note that the treatment with Temozolomide (an FDA approved anti-glioma drug) and high concentrations of H 2 O 2 induced partial DNA laddering and nucleic acid smearing, hence served as the positive controls in this assay. B), C) and D) Shows expression profiles of apoptosis-associated proteins. Cleaved PARP1 was weakly expressed at pH 3.4, cleaved caspase-8 too showed lower expression at pH 3.4 in comparison to other pHs but cleaved caspase-3 showed higher expression at pH 3.4. However, the data overall did not show any appreciable and consistent trendlines at very low vs. low and physiological pH conditions, suggesting that cells were not progressing towards apoptosis. It is to be noted that cleaved caspases are associated with non-apoptotic functions too. Also note that cleaved caspases were observed to be sequestered near the inner surface of the plasma membrane at low and very low pHs, a localization that cannot induce apoptosis. The absence of tumor cell apoptosis at various pHe was also in concert with the lack of DNA fragmentation and nuclear pyknosis (Fig 2D) in all pH ranges. Besides, the positive response of tumor cells in live cellbased assays such as glucose uptake, gel contraction and macropinocytosis also confirmed 3 that the cells did not die at pH 3.4 in a timescale of 7-24 hours. Error Bar=S.D; No. of independent experimental replicates=3; *:p≤0.05, **: p≤0.01, ***:p≤0.001. A) Beclin1 and B) LC3, two major autophagy associated proteins, did not show any consistent trendlines in cells exposed to different pHe. Beclin1 was reduced at very low pH whereas LC3 expression was enhanced. The mixed trendlines suggest that overall autophagy may be induced at all pH ranges and may assist in the survival of tumor cells. C) Shows that when senescence is induced by H 2 O 2 treatment (positive control), there was a high cytoplasmic accumulation of beta-galactosidase enzymatic product (bluish-green in color).
However, when tumor cells were exposed to various pH ranges, active enzyme localization was detected either on the plasma membrane or in acid organelles but such localizations are associated with the non-senescent condition. Error Bar=S.D; No. of independent experimental replicates=3; *:p≤0.05, **: p≤0.01, ***:p≤0.001. Necrotic Zone (pH <5.5-3.4), Pseudo-palisading cells layer (pH approx. 5.5 or less) and Cellular Tumor Zone (pH <7.0-6.2) from the same glioma tissue were compared for the expression of LAMP2 (an acidosis marker) and HMGCR (a rate limiting cholesterol synthesizing enzyme). Tabulated results showed that both proteins were highly expressed in necrotic and pseudo-palisading areas which are associated with very low pH. Moderate expression was also observed in Cellular Tumor Zones. The patient data was extracted from Human Protein Cancer Atlas (http://www.proteinatlas.org/). A) and B) Shows that GM3 undergoes minimal lactonization in low pH conditions: Tumor surface GM3 signal was quantified in basal (-veCD) and high cholesterol (+veCD) conditions at various pH ranges. The neuraminidase treatments were performed on cells that were either kept on ice (cold treatment to prevent endocytosis of lipids concerned) or at room temperature. The GM3 signal detection was performed post fixation. Since GM3 lactonized forms are documented to be neuraminidase resistant, the major loss of GM3 signal from the surface, upon digestion of the neuraminic/sialic acid moiety, indicated that the observed GM3
clusters (as described in Fig10) were predominantly due to GM3-GM3 ligations and not due to the formation of GM3 lactones. Cleavage of the sialic acid moiety from GM3 converts this lipid into its precursor form known as lactosylceramide. C) and D) Shows an increase in surface lactosylceramide signal upon neuraminidase digestion with concomitant loss of GM3 signal in the same conditions (see A, B) which indicates that the extent of GM3 lactones formed on the cell surface in low pH condition contributed only minimally to GM3 clustered pattern. More specifically when neuraminidase treatment was performed at cold temperature, the estimated % of GM3 clusters due to lactonization was as follows: 16.7% at pH 6.2 and 23.2 % at pH 3.4 in -veCD condition; 17.1 % at pH 6.2 and 28.4% at pH 3.4 in +veCD condition. However, when neuraminidase treatment was performed at RT and GM3 signal detection was then followed, the estimated % of GM3 clusters due to lactonization was found to be 4.4% at pH 6.2 and 5.4 % at pH 3.4 in -veCD condition; 0.2% at pH 6.2 and 0.6 % at pH 3.4 in +veCD condition. The % of GM3 signal at respective pHs was calculated over the untreated controls signals at the same pH. Hence, GM3 clustering effects were majorly due to GM3-GM3 ligations. The resulting signal of both GM3 and lactosylceramide in the cells that were digested with neuraminidase at RT were lower in comparison to the cells that were kept in cold due to the enhanced endocytosis of the lipids at RT or due to higher activity of neuraminidase. Error Bar=S.D; No. of independent experimental replicates=3. A), B) and C) Shows that intracellular cyclophilinA was very high at pH 3.4 but failed to be released extracellularly, whereas, a high level of vesicular release was observed in the physiological (7.4) and much more at the low (6.2) pH condition. Error Bar=S.D; No. of independent experimental replicates=3; *:p≤0.05, **: p≤0.01, ***:p≤0.001. conditions. The patterns of GM3 clusters colocalized well with the intracellular membranous GFAP protein clustering. Note that the Pearson's colocalization coefficient [R-values] between GM3 and GFAP in cyclophilin A inhibitor treated conditions was >0.7±S.D, hence was highly significant. The experiment was repeated 3 times. F-actin was visualized via rhodamine conjugated phalloidin which showed disruption of actin stress fibers in CyPA inhibitor vs. the control condition.
